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LABORATORY METHOD OF DETERMINING THE POTENCY 
OF TYPHOID VACCINE! 


By James J. Grirrirrs, Passed Assistant Surgeon, United States Public 
Health Service 


The antigenic properties of EL. typhosa have been examined closely 
since Grinnell (/), in 1932, demonstrated that smoothness of vaccine- 
producing strains was an essential quality for the protection of mice 
against virulent typhoid bacilli. Perry, Findlay, and Bensted (2, 3) 
confirmed this finding and stressed virulence as a requisite quality of 
the vaccine strain and, in 1934, Felix and Pitt (4) described Vi antigen 
which had been found to be a constituent of typhoid bacilli which were 
virulent for mice. Extensive studies at the Research Laboratories 
of the United States Army Medical School (5) resulted in the selection 
of a highly virulent, fully protective strain for vaccine production. 
This strain, No. 58 (Boxill, chronic carrier, Panama strain), replaced 
the older“ Rawlings” strain as the source organism of typhoid vaccines 
in the United States. 

These developments cast serious doubt on the validity of the exist- 
ing potency test for typhoid vaccine, a procedure based on the pro- 
duction of agglutinins in rabbits by the injection of vaccine. This 
test was a measure of the “H”’ agglutinin content of serum, a value 
which has been shown to have little or no correlation with the ability 
of such serum to protect animals (3, 6). Emphasis was placed on 
methods by which vaccines were assayed on the basis of their ability 
to protect animals. 

Using the mucin technique described by Rake (7), the Research 
Laboratories of the United States Army Medical School developed a 
serum protection test in mice whereby protective antibodies were 
readily demonstrated in human serums after the injection of typhoid 
vaccine. The suspension of living typhoid bacilli in 5 percent mucin 
permitted the use of a range of test doses from 1 to 100,000 or more 
mouse lethal doses in evaluating serums. Previously the range of 


' From Biologics Control Laboratory, National Institute of Health. 
(1515) 
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challenge doses in active or passive immunization tests was limited 
by the large numbers of bacilli required to kill mice. Twenty-five to 
50 million virulent organisms suspended in saline represented one 
lethal dose for mice, and multiples of this dose often were extremely 
toxic. Henderson (8) suggested that anti-invasive properties of serum 
were better measured by the less toxic dose, i. e., smaller numbers of 
organisms in mucin, and that massive test doses of bacilli! suspended 
in saline measured antitoxic properties of serum. 

Evaluation of the potency of vaccine by passive protection tests had 
two theoretical objections: (1) that important factors contributing 
to the immune status of actively immunized animals were not subject 
to study by serum protection tests, and (2) that passive tests, requiring 
a source for immune serum, introduced into the test a second animal 
variable. 

Active immunization procedures described by Perry and others 
(3, 5) employed as a challenge dose large numbers of organisms in 
saline and were subject to the same objection Henderson raised to 
passive immunity tests, in that larger numbers of organisms were not 
well fitted to measure anti-invasive immunity. An adaptation of the 
mucin technique for measuring the ability of typhoid vaccines to 
actively immunize mice and some factors influencing this procedure 
are herewith presented. 


MATERIALS AND METHODS 


Mice.—Three strains of white Swiss mice were used: National In- 
stitute of Health, regular, National Institute of Health, brother and 
sister mating, and CFW. In addition, the susceptibility to typhoid 
bacilli of albino mice of the agouti crossed strain (ABC-AL), C3H 
(brown), and C57 (black) strains was examined. 

Mucin.—Five percent mucin suspension was prepared as follows: 
100 gm. of granular mucin were suspended in 2,000 cc. of distilled 
water in a large flask. To promote solution the material was heated 
in a water bath at 57° C. for 1 hour. This viscid suspension was 
filtered through several layers of gauze and brought to pH 7.2-7.4 
with 0.1 N. sodium hydroxide using bromthymol blue as an indica- 
tor. The suspension, apportioned in 100 cc. amounts into small 
flasks, was autoclaved at 15 pounds pressure for 30 minutes. Mucin 
suspensions were satisfactory for at least 6 months when stored at 
5° C. 

Test organisms.—Strains of EF. typhosa suspended in sterile milk 
were dried in vacuo from the frozen state. A fresh vial was opened 
on the day before test, the dried culture emulsified with sterile broth, 
and immediately transferred to meat infusion broth. After 2 hours’ 
incubation at 37° C. a loopful of culture was spread on meat infusion 
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agar. Growth resulting after 16 to 20 hours at 37° C. was washed from 
the agar with physiological salt solution, and a suspension prepared 
having a turbidity equal to 500 parts per million of the silica stand- 
ard (9). From this basic suspension serial tenfold dilutions in saline 
were made. Test doses were prepared using 5 percent mucin as the 
diluent in the final tenfold dilution. Pour plate colony counts were 
made from the 10~’ saline dilution. All challenge doses were given 
intraperitoneally in 0.5-cc. volumes. For convenience this factor of 
the 0.5-cc. dose was ignored in tbe tables presented, thus the 107° 
dilution actually was equal to 5X10~*, 10-* was equal to 5X107°, 
etc. Mice were observed for 72 hours. Strains of E£. typhosa used 
were: 

(1) Number 63.—A typical virulent typhoid bacillus obtained from the United 
States Army Medical School. This organism is not used in the production of 
typhoid vaccine by licensed producers. In most of these studies, Number 63 


was used as the challenge organism. 

(2) Number 26.—A virulent strain which has been on laboratory media for at 
least 10 years. 

(3) Number 23.—A strain isolated in 1942 which was dried after but few trans- 
fers on laboratory media. 


Vaccines.—Vaccines were prepared with strain No. 58 (obtained 
from the United States Army Medical School) and with'strain No. 24 
(Rawlings strain). The technique described by Holt and Hitchens (10) 
was followed except that the suspensions were diluted with normal 
saline instead of buffered salt solution. 

Alcohol-killed and alcohol-preserved vaccines were prepared, as 
recommended by Felix (11), with strain 58. Other vaccines used in 
the comparative tests were prepared by licensed laboratories. All 
vaccines contained 1,000 million organisms per cc. They were proved 
to be sterile before use. Vaccines were diluted with normal saline 
when necessary and mice were given doses in 0.5 cc. volume. 

Fifty percent end point determinations.—In the calculation of values 
for protection induced in mice by vaccines, and in determiniag the 
lethal dose of the test strain, the 50 percent end point mortality 
method of Reed and Muench (12) was applied. 

Rabbit serum.—Two normal rabbits weighing 5 to 6 kg., were given 3 
doses (0.5, 1.0, and 1.0 cc. at weekly intervals) of each of 10 undiluted 
vaccines by the subcutaneous route. One week after the Jast dose 
the animals were bled and serums of each pair pooled. These serums 
were used in comparative, passive protection tests (table 9) (a) by 
determining the number of lethal doses resisted by mice given 0.1 
cc. of serum 1 hour before test (6), and (b) by determining the least 
dose of serum which protected mice against a constant challenge dose 
of organisms. An illustrative protocol of these procedures is shown 
in table 1. 
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TABLE 1.—Amount of serum of immunized rabbits necessary to protect 50 percent 
of mice against E. typhosa 





























_ fe | | 
| | Accumulated totals 
- Dose of} Num | Calculated 50 per- 
a _—_—e. serum | ber of A. Deaths) | Mor- | cent end point of 
e (ec.) | mice Sur- = tality serum 
| | vivors (per- 
| | cent) 
| | 
0. 006 10 | 1| 9 | 1 15] 93.7 
Vaccine ““F”__.........|4 0.025 10 5 | 5 | 6 6| 50.0 |} 0.025 ce. 
0.1 10 9 | 1 15 1 6.3 | 
| 
0. 006 10 | 5 | 5 5 | 9| 643 
WR ER ow anccdceead 0. 025 9 7 2 12 4) 25.0 0. 013 ce. 
0.1 10 | 8 | 2}; 2/ 2} 90.9 
Control (normal rabbit | 
ss dices ees cenekacinsin 0.1 10 | 0 | __ | Seen Speen Rtasebdebe | Greater than 0.1 cc. 
| | | 











Test organism: Strain 63. 
Test dilution: 10-*=32,000 lethal doses. 
Mice: Regular strain, 18-20 gms. 

Agglutingtion tests of rabbit serums were made _ using living 
antigens. “‘O” agglutinins were:-measured with suspensions of strain 
NIH 730 (901-0), and “H” agglutinins with strain NIH 729 (901—H). 
Approximately 400 million organisms per cc. were contained in the 
antigen-serum mixture. The results were read at 2 and at 24 hours 
after incubation at 37° C., and the greatest dilution showing macro- 
scopic agglutination with definitely less cloudiness of the supernatant 
as compared to saline controls was recorded as the positive end point. 
Vi agglutinin titers were determined with suspensions of S. ballerup 
(13). Tests were read after incubation for 2 hours at 37° C. and after 
an additional 22 hours at +5° C. Before vaccine was injected into 
the rabbits their serums were negative for agglutinins against “O,”’ 
‘H,” or Vi antigens when diluted 1:10. 


FACTORS INFLUENCING RESULTS OF POTENCY TESTS 
1, MICE 


(a) Strains of mice.—White Swiss mice of the National Institute of 
Health, regular; National Institute of Health, brother and sister 
mating; and CFW strains were susceptible to the typhoid bacillus, 
as were the albino ABC-—AL, C3H (brown), and C—57 (black) strains of 
mice. However, as shown in table 2, considerable variation in 
susceptibility to the test organism was present among strains of mice, 
and these differences influenced the numbers of lethal doses mice were 
enabled to resist by vaccination. 

The number of immunized mice surviving the 10~* test dose was not 
appreciably different among the four strains of mice. However, since 
this dose represented almost ten times as many lethal doses for the 
CFW strain as for the regular strain, the number of 50 percent lethal 
doses resisted is greater for the CFW strain. 
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TABLE 2.—Injfluence of strains of mice on results of vaccine potency tests 















































| Results 
[Average weight (Survivors/number mice injected) 50 per- 
difution| lethal 
Test dilutions lution; letha 
Strain of mice | At in- he 50 per- |dose re- 
eetion At ak —— —|) ete | ee 
»? son (gm.) Given 0.05 cc. vaccine ‘‘A tality | given 
{| (gm.) l vaccine 
| 10°? 10°? 10 | 10-5 | 10* | 10°77 | 10-* } 
NIH-Regular _ - - .| 13.5 | 18.3 0/10 7/10 9/10 | 10/10 3/10 4/10 | 10/10 6. 889 12, 700 
ABC-AL._____. an 13.5 19.0 0/10 5/10 5/10 9/10 1/9 19 | 5/9 7. 724 13, 300 
NIH-B-S____..-- 12. 85) 18.3 0/10 6/10 8/10 8/10 0/10 2/10 9/10 7.675 | 29, 500 
CFW aia 13.3 17.7 0/10 5/10 8/10 | 10/10 0/10 1/10 5/10 7. 906 | 51, 000 





All mice 5-6 weeks old. 
Test organism: Strain 63. 
Test dose given 14 days after vaccine injection. 


(6) Age and weight of mice—The number of typhoid bacilli 
suspended in mucin required to kill 50 percent of mice 5 weeks old 
was smaller than the number necessary to kill 50 percent of mice 7 or 
10 weeks old (table 3). The age factor also affected the number of 
lethal doses immunized mice resisted. Fifty percent of 10-week-old 
mice receiving vaccine resisted 95,000 lethal doses whereas 5-week-old 
mice resisted 36,000 lethal doses, the younger mice not being able to 
withstand the 10~? test dilution. 


TABLE 3.—Influence of age of mice on results of vaccine potency test 






































| 
Results 
Average weight (Survivors/number of mice injected) - 
Yum- 
; Log of | ber of 
Test dilutions dilution yo 
lieal 50 per- oses 
Age of mise Ft a At chal- No vaccine cent | resisted 
of vac-| lenge Given 0.05 ec. vaccine mor- |by mice 
cine ond “—" tality | given 
(gm.) vaccine 
10-1 | 10-2 | 10-3 | 10+ | 10-5 | 10+ | 1077 | 10 
iene | aii Co Se ee aS 
S GE.....n eaceces 9. 25 _* } ae 0/10 | 5/10 | 7/10 |__._-- 1/10 | 1/9 | 5/10 7. 833 36, 000 
7 weeks___..._.-.. 14.75 18.8 | 0/8 5/10 | 5/10 | 8/10 0/6 | 2/10 | 5/10 | 8/10 7. 000 27, 000 
10 weeks____...... 20. 25 22.5 | 0/10 | 7/10} 8/10 | 9/10 | 1/8 | 3/10} 5/10 | 7/10 | 6.906 | 95,000 
| 














Test organism: Strain 63. ‘ 
Test dose given 14 days after vaccine injection. 


When groups of mice of the same weights but regardless of age were 
examined, similar results were obtained. Healthy mice of a given 
weight varied little in age among the strains studied. 

(c) Sex of mice.—Tests to determine the influence of sex on the 
susceptibility and immunizability of mice gave varying results. 
Differences between results obtained in male or female mice were 
slight and not predictable. In order to avoid this possible factor, 
equal numbers of the two sexes among the control and immunized 
animals were used in most experiments. 
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TABLE 4.—Influence of the number of mice used on each test dilution on results of 
vaccine potency tests 





| ; Result 
(Survivors/number of mice injected) 























Vaccine Test dilution | Number of mice in group 
| | 
| 3 | 5 it ts re 12 | 16 

| | 
So are “ | 0/3 0/5 | 0/7 0/8 | 0/10 0/12 | 0/15 
See, 0/3 | 0/5 | 0/7 | 0/8 | O/f10 | = O/12 | 0/15 
10-4. veneceneeene-|. 23] 3/5] 27] = 5/8 | 4 |) SZ] = 7S 
“Y" 0.05 ce. per | } |__| — —'!—___—— 
mouse, 50 percent end point |>3, 200 | 10,000 |>2, 000 |>6, 200 >2,000 |>3, 200 | >2, 500 

number lethal doses | 

resisted. | | 
a ae o/s | 0/7 0/8 | O/10 | O/f12| O15 
eee . aa 2/3 | 5/5 | 5/7 7/8 | 7/10 | 10/12 12/15 
10-4 23} 4/5) = 7/7 6/8 | 910) 1/12} 13/15 





“X" 0.05 ee. per ——— $$} $$ | | —___|__— 
mouse, 50 percent end point | 18,000 170,000 | 39,000 | 75,000 | 31,000 70,000 | 50,000 

number lethal doses | 

resisted. 








10-*_____. ; 0/3 0/5| wW7| of 1/10} 1/12 1/15 
"eee 1/3 0/5 | 2/7 | 1/8 | 3/10 | 2/12 3/15 
| RAED 3/3 3/5 | 6/7 | 6/8 | 9/10 9/12} 12/15 
Controls, no vac- Se ee |! ——_|-— —-— 
cine. 50 percent end point 7.2 7.833 | 7.200} 7.590 | 7.282) 7.510 7. 413 
log of dilution=1 le- } 
thal dose. 








acai tee 
Tested 14 days after vaccination.! 

(d) Number of mice on test.—Variations in results of potency tests 
occurred when groups of varying numbers of mice were immunized 
with the same vaccines. These differences are shown in table 4. 
Vaccine “Y” was of low potency and in most groups of mice 50 
percent end points were not reached. Results varied from 10,000 
lethal dose protection when 5 mice were used to less than 2,000 lethal 
dose protection when 10 mice were used. Vaccine ‘‘X’’ was a potent 
vaccine and results varied from 170,000 lethal dose protection when 
5 mice were used to 18,000 lethal dose protection when 3 mice were 
used. On the basis of results obtained when 15 mice were employed 
per dilution smaller groups of mice would not be expected to give as 
consistent results. Results were definitely more erratic when less 
than 10 mice per test dilution were employed. 


2. MUCIN 


Lots of mucin may vary in their ability to enhance the lethal 
action of organisms (14). Four lots of granular mucin were employed 
in tests at various times with equally satisfactory results. Likewise, 
mucin suspensions were satisfactory when sterilized by a single 
20-minute period under 15 pounds pressure, or in the Arnold sterilizer 
for 30-minute periods on 3 successive days (4). 
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3. TEST ORGANISM 


(a) Strain.—Strain 63 was used in tests over a 3-year period and 
its stability with regard to lethal action in nonimmunized mice is 
shown in table 5. In addition to producing consistent results in mice 


TaBLE 5.—The virulence of test strain 63 when tested at different periods in non- 
immunized mice 


























Number deaths/number mice in- 
jected Log of di- Pour plate 
. | lution 50 —, 5 
- Test dilution percent an 10-7 
_| mortality | ©. . 
j dilution 
10-* 10-7 10-* 
| 

EE Ea ..5 cc upemmanoonnebeeonenee 15/15 12/15 6/15 7. 680 45 
(SES 14/15 12/15 3/15 7. 459 | 55 
 _ ) =e 12/15 11/15 6/15 7. 476 86 
Sl ntanccahaidientheensaibanndaanin 10/10 7/10 5/10 7. 473 69 
ES aera 12/12 11/12 5/12 7. 793 57 
pO SES a ae eae 10/10 9/10 4/10 7. 760 56 
ERE FEE POLE REL TEE As 13/13 11/13 3/13 7. 555 45 
LTE SS aa a 10/10 9/10 4/10 7.7 36 
ET TNs nsunnadenpnencnboatddanoniun 8/10 7/10 3/10 7. 357 | 89 
ao sins cass bisa in lldialetciaall 7/10 4/10 2/10 6. 757 | 41 
ind nepimedddkwasinleweuein 10/10 7/10 1/10 7. 350 66 
| SS eS A Sanaa 7/8 4/8 2/8 7. 166 ¢ 70 
I ian nial emtsinaeniibatoadnocdeaal 8/10 5/10 2/10 7. 000 77 
EE nen ainhancageenaaumonenane 9/10 7/10 3/10 7. 428 61 
LTT TIA RN 8/10 8/10 2/10 4 4. 7 
AR aR 9/10 5/10 3/10 7. 185 59 
i See 8/10 7/10 5/10 7. 552 65 
I GE SEL EO ELT 7/10 8/10 5/10 7. 511 | 58 
Ri da sine printers Na 9/10 8/19 3/10 7. 524 55 
IE IIE soins sic aniocecnccecachoaesciiae 7/9 8/10 5/9 | 7. 685 105 





Mice: Regular strain. Weight at time of test 18-20 gin. 





this strain had the advantage of not being homologous with vaccine 
producing strains. 

Two other virulent strains of typhoid bacilli (Nos. 26 and 23) 
were used in comparative tests (table 6) and it was apparent that 
vaccine made from strain 58 immunized mice against each of the 
three challenge organisms. 


TaBLE 6.—Influence of strain of test organism on the potency of typhoid vaccine 





Results 
(Survivors/number mice injected) 





Log of 50 
| percent 
dilution | jethal doses 


Challenge strain Given 0.05 + vaccine No vaccine = > resisted by 
mortaity| mice given 





0? | 1 | 10+ | 104 | 10-4 | 107 | 104 





, ee ose 1/9 5/9 9/9 1/10 1/10 2/10 7/9 7. 383 37, 000 
oer 2/9 7/9 6/9 1/10 2/10 3/10 7/10 7. 285 68, 000 
23, 000 














Wiicebs sesteaenenesen 1/9 4/9 5/9 0/10 2/10 3/9 4/9 7. 793 





Mice: Regular strain, weighing 14-16 gm. at beginning of test. 
Tested 14 days after vaccine injection. 


612268° —44—— 2 
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(b) Number of organisms in test doses.—Suspensions of test organ- 
isms were standardized by matching with a silica standard and the 
number of organisms present in the 10~’ dilution from the original 
suspension was reasonably consistent on various dates as shown by 
pour plate colony counts and by the calculated 50-percent lethal 
dose for mice (table 5). 

The number of typhoid organisms used in testing the potency of 
vaccine in immunized mice was limited by the fact that doses con- 
taining more than approximately 50 million organisms in mucin 
(10-' dilution) were toxic to such an extent that mice-given large 
doses of vaccine or a dose of high titered immune rabbit serum failed 
to survive this severe test dose. Test doses from the 10~? dilu- 
tion downward were used in order to avoid this toxic factor. 


4. VACCINES 


(a) Size of the immunizing dose—The size of the immunizing 
dose of vaccine markedly influenced the number of lethal doses mice 
resisted (table 7). 


Tas.e 7.—Effect of dose of vaccine on the number of lethal doses resisted by mice 





Results: Number survivors/number mice injected—test Number 
Dose of vac- dilutions 60 peroent 


Vaccine : ‘ a2 oe 
cine (cc.) doses 





















































150 percent lethal doses=7.432. 


Mice: Regular am. + crm 14-16 gm. Tested 14 days after vaccine injection. 
Test organism: Strain 


A single dose of 0.25 cc. of vaccine “A’’ protected 50 percent 
of mice against several hundred thousand lethal doses, whereas 0.01 
cc. failed to protect mice against the larger test doses. The rela- 
tionship between amount of vaccine injected and number of lethal 
doses resisted by vaccinated mice did not appear to be linear. The 
curve was flattened in the range of the larger immunizing doses (fig. 1) 
and this leveling was due perhaps to limitations imposed by the 
toxicity of larger test doses. 
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Figure 1 illustrates curves obtained when numbers of lethal doses 
resisted by immunized mice are plotted according to the amount 
of vaccine injected. The curve representing Vaccine ‘‘A” illustrates 
that 2 doses of 0.5 cc. each, at a 7-day interval, did not cause a pro- 
portionate increase in the level of immunity over that induced in 


CURVES OBTAINED BY PLOTTING THE NUMBERS OF LETHAL DOSES RESISTED 
BY MICE AGAINST THE SIZE OF THE IMMUNIZING DOSE OF VACCINE 
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FIGURE 1.—Curves obtained by plotting the numbers of lethal doses resisted by mice against the size of the 
immunizing dose of vaccine. 


mice by a single dose of 0.25 ec. of vaccine. Vaccine “M5” was one 
which was consistently of lower potency than vaccine “A.” 

(b) Route of injection of the vaccine.—Mice were immunized success- 
fully with typhoid vaccine when injected subcutaneously, intra- 
venously, or intraperitoneally. The number of lethal doses resisted 
by mice was greatest in the group vaccinated intraperitoneally, 
intermediate in the intravenously vaccinated group, and least in the 
subcutaneously vaccinated group. 

(c) Number of doses.—Stimulating effects of a second or third dose 
of vaccine were noted among 3 groups of mice which received the same 
total amount of vaccine given in 1, 2, or-3 injections. Mice receiving 
the immunizing dose in 2 or 3 injections resisted larger test doses than 
those getting 1 injection of vaccine. A single injection of vaccine 
avoided the possible confusing effects of secondary stimulation on the 
results of potency tests. 
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56. INTERVAL BETWEEN IMMUNIZATION AND CHALLENGE 


Mice exhibited immunity to the smaller test doses 1 day after 
vaccine was injected, as illustrated in table 8. The number of lethal 
doses resisted by mice was considerably greater on the third day after 


TABLE 8.—Influence of interval between injection of vaccine and challenge test on 
the results of potency test of typhoid vaccine 





Results 
Number survivors/number mice injected—test dilutions 





Number of days between 
vaccine and test 





Controls (given 0.5 ce. 
saline containing 0.25 
pegeens tricresol 1 day 
efore test) q 
































Vaccine: Vaccine “A,’’ 0.05 cc. 

Mice: Regular strain, weighing 14-16 gm. at injection. 

Organism: Strain 63. 
immunization. Results obtained on the third and on the seventh 
days were not significantly different. Tests at 10 and 14 days after 
the injection of vaccine gave consistently higher values than at the 


7-day interval. @e 
COMPARISON OF VACCINES BY VARIOUS METHODS OF TESTING 


Anti-invasive properties produced in mice by the injection of 
typhoid vaccine were measured quantitatively by two methods: 
(1) Mice given a constant dose of vaccine (0.05 cc. of the finished 
vaccine) were tested with various dilutions of the test organism, in 
which instance the result was expressed in numbers of lethal doses 
mice were enabled to resist; (2) groups of mice given varying amounts 
of vaccine were challenged with a constant test dose of organisms, and 
results were expressed as the least amount of vaccine necessary to 
protect mice against a specified challenge dose of organisms. The 
evaluation of 10 vaccines by these two methods gave comparable 
results as to the relative potency of each vaccine as an immunizing 
agent (table 9). 

The same vaccines were injected into rabbits, and the serums of 
these animals were used in 2 types of passive protection tests. Results 
of passive immunity tests did not agree with the values assigned the 
vaccines by active immunization tests. Vaccine “B” made from the 
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Rawlings strain gave the lowest value on active or passive tests, yet 
marked differences between this and other vaccines were demonstrated 
by the active immunization tests. It was evident also that vaccine 
“G,” having the highest value in tests of active immunity, was 
mediocre in passive immunity tests. A possible explanation of this 
finding was that other immunity factors contributed to the protection 
of actively immunized mice while in passive protection tests serum 
antibody levels alone were being measured. . 

The “O” agglutinin titers of the rabbit serums were not in agree- 
ment with results of either active or passive tests of the efficacy of 
vaccines except that the “O” titer of rabbits given vaccine ‘“B” 
(Rawlings strain) was low. All vaccines produced relatively high 
“H” agglutinin titers, and the lack of significance of this titer in re- 
lation to protective ability was indicated by the high value produced 
by the Rawlings strain of vaccine. The “H”’ titers indicated in the 
table corresponded to values obtained by tests which were formerly 
used to determine potency of typhoid vaccine. 

Agglutinins for S. ballerup (Vi) were produced in low titer by all 
vaccines without any correlation to ability of serums to protect mice. 
The low Vi titers obtained, even with the alcohol-killed vaccine, 
agreed with the finding of Felix that vaccines given subcutaneously 
fail to raise Vi agglutinins in rabbits. 

Of the vaccines examined, vaccine “G’’ (made with strain 58 ac- 
cording to the method recommended by Felix (11) in which alcohol 
was used to kill the organisms) gave very high values on active im- 
munization tests. Vaccine “G’ and vaccine “A” were products of 
the same lot of vaccine, differing only in the agents used in killing 
and preserving the organisms. 


DISCUSSION 


The potency of typhoid vaccines as measured by active immuniza- 
tion of mice is influenced by a number of factors. In order that 
potency tests at various times and in different laboratories may be 
comparable several parts of the test procedure should be standardized. 
The use of a stable standard vaccine to be used in immunizing mice 
concurrently with the assay of vaccine of unknown potency would 
appear to be indicated for the control of the variable factors of the 
test. At the present time no such standard exists and it therefore 
becomes important to attempt to control factors known to influence 
the results of potency tests. 

The strain of mice used should be fully susceptible to E. typhosa 
since the number of lethal doses resisted by immunized mice is in- 
fluenced by the susceptibility of mice. The age and weight of mice 
should be uniform and, although differences in the sex of mice ap- 
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peared to be slight, this factor may influence the results. A sufficient 
number of mice should be used to give consistent results. 

The test organism should be virulent for mice and the basic sus- 
pension of organisms should contain approximately the same number 
of organisms for each test. Furthermore, cultures of a definite age 
should be used in order to obtain uniformity of results. 

Due to the inability of mice to tolerate large toxic doses of organ- 
isms, it is difficult to demonstrate differences in the potency of vac- 
cines when doses of 0.25 cc. or more of vaccine are given mice. Smaller 
doses of vaccine produce immunity in mice below the level at which 
the toxic doses need to be used to demonstrate protection. Differences 
in the potency of vaccine can be shown with small immunizing doses. 
The vaccine should be given in one dose to avoid the effect of the sec- 
ondary stimulation, and it should be given by the same route in all 
tests. A definite time interval between injection of vaccine and chal- 
lenge with typhoid bacilli should be established. 


SUMMARY 


The ability of typhoid vaccine to immunize mice against typhoid 
bacilli may be measured quantitatively. A suggested procedure for 
measuring the potency of typhoid vaccine, in which factors influencing 
the results of tests are thought to be minimized, follows: 

Each of 30 or more mice of any susceptible strain, 6-8 weeks old 
and weighing 14-16 gms., is given 0.5 cc. of a 1:10 dilution of the 
vaccine intraperitoneally. Equal numbers of male and female: mice 
should be used in each group. Fourteen days after the injection of 
vaccine the mice are divided into 3 groups of not less than 10 mice 
each, one group to receive approximately 100,000, one group approxi- 
mately 10,000, and the third group approximately 1,000 lethal doses 
of virulent typhoid bacilli (16-20 hours old) suspended in 5 percent 
mucin. 

At the time of the challenge, not less than 30 mice (set aside at the 
time of injecting mice with vaccine) of the same strain, age, weight, 
and equally distributed as to sex, are divided into 3 groups of not 
less than 10 mice each. These groups are given doses of typhoid 
organisms suspended in mucin so that in one group the majority of 
mice die, in another the majority survive. These mice serve to 
determine the lethal dose which shall be the greatest dilution which 
kills 50 percent or more of mice tested. Pour plate colony counts 
are made to determine the number of organisms present, and in this 
fashion the virulence of the test organism is checked. The virulence 
of a test strain should be such that not over 100 organisms suspended 
in mucin are required to kill 50 percent of mice. All challenged mice 
should be observed for 72 hours. 








November 17, 1944 1528 


The requirement that 0.05 cc. of vaccine protects at least 50 percent 
of mice against not less than 10,000 lethal doses should be established. 
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THE ISOLATION OF A FILTER-PASSING AGENT FROM THE 
RABBIT TICK HAEMAPHYSALIS LEPORIS-PALUSTRIS 
PACKARD ' 


By Epwarp A. Sremnnaus, Associate Bacteriologist, and R. R. ParKer, Director, 
Rocky Mountain Laboratory, United States Public Health Service 


In connection with the study of certain tick-borne disease agents in 
southern Texas, two strains of an unidentified filter-passing agent, pre- 
sumably a virus, were isolated from 2 separate lots of rabbit ticks,’ 
Haemaphysalis leporis-palustris, collected in July 1943 in connection 
with a study of infectious agents resident in the tick population of 
Camp Bullis, near San Antonio, Tex., being made by the United States 
Public Health Service at the request of the Surgeon General’s Office 


! Contribution from Rocky Mountain Laboratory of the Division of Infectious Diseases, National Insti- 
tute of Health. 

2 The rabbit ticks from which this disease agent was recovered were collected by Principal Sanitary 
Technician James M, Brennan, of the Office of the Post Surgeon, Col. Robert H. Duenner, Fort Sam Hous- 
ton, Tex. 
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of the United States Army. Strain No. 1 was isolated from a lot of . 
1 nymph and 32 adult ticks injected subcutaneously and intradermally 
into a guinea pig. Strain No. 2 was similarly isolated from a lot 
consisting of 36 adults and 10 nymphs. Three other small lots tested 
from this area gave negative results. 

Guinea pigs, mice, and rabbits were susceptible to the agent, though 
of the three animals, the guinea pig appeared to give the most distinct 
reaction. This animal was susceptible when inoculated subcuta- 
neously, intraperitoneally, intracerebrally, or when infectious material 
was given orally. After an incubation period of 4 to 10 days, infected 
guinea pigs usually showed a fever for 2 to 6 days with temperatures 
varying from 39.6° to 40.4° C. The infection was never fatal, and, 
when sacrificed at the height of the fever, the autopsied animals 
showed very, little gross’ evidence of disease. In fact, the only con- 
sistent finding was an' enlargement of the spleen to about one and one- 
half to three times its normal size. Peculiar raised areas were observed 
frequently on the surface of the spleen. Occasionally there was some 
involvement of the inguinal and axillary lymph nodes. 

Several “legs” of the 2 strains were maintained in guinea pigs for 
9, 11, 13, 16, 17, and 23 consecutive transfers. 

No cross immunity was noted between this agent and those of Rocky 
Mountain spotted fever or American Q fever. 

Attempts to cultivate the agent on artificial media (North’s gelatin 
chocolate blood agar, cystine-heart-agar, and Noguchi’s leptospira 
medium) were unsuccessful. On the other hand, it was maintained in 
fertile hen’s eggs for eight passages, killing 30 to 50 percent of the 
embryos. The agent grown in eggs was filterable through Seitz and 
Berkefeld filters. 

Smears of animal and egg tissues revealed no recognizable organism 
when stained by Gram’s, Macchiavello’s, or Giemsa’s staining methods. 


DEATHS DURING WEEK ENDED OCTOBER 28, 1944 


[From the Weekly Mortality Index, issued by the Bureau of the Census, Department of Commerce] 





Correspond- 
Week ended 
Oct. 28, 1944 | 108 week, 


Data for 93 large cities of the United States: 





cE EOE ORE i | SS Sees Oe See rere 8, 998 8, 932 
BEE I Sy CaS inoue Ce See in Oe 
Total deaths, first 43 weeks of year... ......_-- rae a TAT 386, 218 393, 647 
Deaths under 1 yews A ek itakahesnb thant eti coup hedwiceednuke 629 651 
dn. cdl esenucacneeeceedhonpeucsuaauirs 7g ae aa 
Deaths under 1 ¥ of age, first 43 weeks of year_.--_-- EEO RP ae 26, 669 28, 455 
Data from industrial insurance companies: 
ile nhac iibedovnndessteencencensscakebesnnnndnntes ...| 66, 836, 251 65, 993, 7€0 
Number of death claims._............_- PE AR LE EERE PRET aan 13, 211 12, 418 
Death claims per 1,000 policies in force, annual rate__-_-_._.......-...-- 10.3 9.8 








Death claims per 1,000 policies, first 43 weeks of year, annual rate______- 10.0 9.7 











PREVALENCE OF DISEASE 





No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 








UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED NOVEMBER 4, 1944 


Summary 


Although continuing the decline interrupted only once in the past 
8 weeks, the current incidence of poliomyelitis, 451 cases, is above 
that for any corresponding week since 1930. Increases occurred in 
only 4 of the 11 States reporting more than 9 cases each, as follows 
(last week’s figures in parentheses): Increases—Ohio 31 (25), Michigan 
24 (19), Missouri 13 (12), California 17 (15); decreases—New York 
145 (182), New Jersey 17 (30), Pennsylvania 34 (36), Illinois 23 (27), 
Minnesota 12 (24), Maryland 16 (17), North Carolina 18 (21). The 
total for the year to date is 17,888, as compared with a 5-year median 
of 8,170, and 11,379 for the same period last year, which was 91 per- 
cent of the total for that year. 

Of the total of 145 cases of meningococcus meningitis, New York 
reported 18, Pennsylvania and Ohio 15 each, and California 9. The 
cumulative total to date is 14,626, as compared with 15,573 last year 
and a 5-year median of 1,735 for the corresponding periods. 

A total of 2,474 cases of scarlet fever was reported during the cur- 
rent week, as compared with a 5-year median of 2,556 and last week’s 
total of 2,412. The latter figure is the only weekly total recorded 
since August that was above the respective 5-year median. 

The current figure for influenza, 1,612, as compared with last 
week’s total of 1,549 and a 5-year median of 1,429, is slightly above 
the total for any corresponding week of the past 5 years. The 
cumulative total since the week ended August 12, the week of lowest 
incidence this year, is 11,065, as compared with 11,493 for the same 
period last year and a 5-year median of 10,781. 

Current reports of diphtheria, measles, smallpox, typhoid fever, 
and whooping cough are below the respective 5-year medians. 

Deaths recorded for the week in 91 large cities of the United States 
totaled 8,902, as compared with 8,929 last week and 8,450 for the 
3-year (1942-43) average. The cumulative total to date is 391,861, 
as compared with 399,120 for the same period last year. 

(1530) 
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Telegraphic morbidity reports from State health officers for the week ended November 
4, 1944, and comparison with corresponding week of 1943 and 5-year median 


In these tables a zero - en a definite report, while leaders imply an, although none was reported, 


cases may have occurre 





Meningitis, 



















































































Diphtheria Influenza Measles meningococcus 
Week Week Week Week 
Division and State | ended— ended— | Me-| ended— | Me- | ended— | Me- 
ian dian dian | dian 
Nov. | Nov. | 1939-| Nov. | Nov.| 1939- | Nov. | Nov. | 1939- | Nov.| Nov. | 1939- 
4, 6, 43 4, 6, 43 4, 6, 43 4, 6, 43 
1944 | 1943 1944 | 1943 1944 1943 1944 | 1943 
NEW ENGLAND | 
| Se 0 1) 1 1 Boi 3] 64 55| 0 3| 0 
New Hampshire. ___- ee ey ek Rees core 0} 16 2 oF 1 Oo 
,. .. Satna 0 0| _ ROS GEE Se 19) 19} 0) l 0 
Massachusetts____-- 5 2) TS ee Se 54 157} 165} 8 7 2 
Rhode Island... oa! a ee o 622} Stitt iti] 
Connecticut. ..__.__- 3 1 1 1 2 18 14 14 6 2 1 
MIDDLE ATLANTIC 
New Vork.......... 9 9 13 15 14 14 23 135 135 18 42 2 
New Jersey___..._--- 4 1 Se 7 6 12 182 19 6 8 1 
Pennsylvania_______-. 5 8 13 5 3 1 33 143 143 15 14 3 
EAST NORTH CENTRAL 
Sa ea 12 15 21) 2 2 1! ll 386 34! 15 9 2 
SEE 4 32 22 2 12 12 3 80 10 2) 5 2 
Ge 3 9 27 1 2 8 8 39 38 8) 14 1 
Michigan ?__________- 18 10 7 3 4 2 13 232 127 4 5 1 
Wisconsin _.....____- 9 4 2 7 12 24 ll 334 110 6 2 1 
WEST NORTH CENTRAL 
Minnesota..........- 25 9 4 as a 5 407 9 5 2 1 
eS 17 8 a: Se 1 1 17 25 2 0 0 
| RR 3) 3) a. Sea sae 1 6 5 5 1 1 
North Dakota_.-___-- 6 1 , seege ee 1 109 4 0 0 0 
South Dakota_-.-..__- 2 7 STS SA: Ge 3 68 4 0 0 0 
aa 0 3 as 1 1 4 3 3 1 1 0 
Se 2 9 5 2 1 2 5 2 5 0 1 1 
SOUTH ATLANTIC 
Delaware...........- 0 0 Ase RS ee 1 12 3 0 1 0 
Maryland 2_________- 2 7 6 1 2 5 1 14 14 5 6 0 
District of Columbia. 0 0 eS A See 2 5 0 2 2 0 
,,. arcane 15 13 25 80 115 70 5 214 20 1 4 1 
West Virginia_______- 6 8 ey 2 6 3 30 7 1 2 1 
North Carolina. __._- 27 29 65 15 9 2 6 41 41 3 3 0 
South Carolina... ...- 10 19 28 357 272 293 3 63 3 0 1 1 
ick eaonan 29 25 25 50 25 25 2 ll 2 0 1 1 
Peiietitindiaaben 17 8 8 2 3 3 ll 26 3 2 2 0 
EAST SOUTH CENTRAL 
|, 12 12 OF cicoen 5 5 0 5 14 2 7 2 
Tennessee..........- 8 16 16 1 30 14 3 8 8 0 2 1 
OT 35 ll 23 27 61 42 1 25 5 3 3 1 
Mississippi ?__.....-. 28 12 SEE ES PAR SS: RE 3 5 1 
WEST SOUTH CENTRAL 
Arkansas. ........... 2} 5 19) «666; Ol] 6 2 73 3 @ @ 
Louisiana............ 17 6 aa 3 3 1 2 1 1 5 0 
ss RE 20 5 15 57 17 31 9 14 1 1 1 0 
Wes testinss cada 63 46 47 785; 638 602 29 34 28 7 9 2 
MOUNTAIN 
Montana...........- 2 1 0 5} 4 4 2 oT 19 1 2 
7°) eae, i ae SS See eee 3 0 5 oF Oo OO 
Lf). . Seema 2 0 Ss 4 4 3 7 4 0 0 0 
Colorado............ 3 5 5 29 21 14 ll 32 24 0 1 0 
New Mexico._______- 8 0 0 Tae ot 0 1 2 0 0 0 
Ie 4 2 4 60) 113 68 0 8 8 1 2 0 
ae 0 0 aay, ee 3 ll 6 6 0 0 0 
ETN 0 0 0 ESS sd chain 2 y 0 0 1 0 
PACIFIC | | 
Washington. _....._. 20 3 a Sa a } ll 26 26 1 4 2 
ONO. sttisccibiens ae mas 5 7 wes 2 22 1 5 2 
California... ___.-..- 22} 35, =18} S20) 22} a}, 88} SS, 2 
Total.........- 518, 403| 619| 1,612| 1,429| 1,429, 569, 3,162) 1,771] 147] 193] 33 
66 WOR ieee 10, 752 11, 115) 12, 632 349, 179|92, 654,157, 887/596, 558 554, 188/476, 152 14, 628) 15, 573) 1,735 





1 New York City only. 


2 Period ended earlier than Saturday. 
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Telegraphic morbidity reports from State health officers for the week ended November 
4, 1944, and comparison with corresponding week of 1943 and 5-year median—Con. 














































































































Poliomyelitis | Scarlet fever Smallpox r Ler ed a 
Week Week Week Week 
Division and State | "4¢d—- | Me} ended— | me. | ended— | yye.| ended— | nie 
Txow.| 85 | yom, | wows | 8 |worc]noe| SE i 
1939- 1939- 1 
Nov. | Nov. Nov. | Nov. Nov. | Nov. Nov. | Nov. 
we we Ae er Se ee Sate !|*®la4stae | # 
1944 | 1943 1944 | 1943 1944 | 1943 1944 | 1943 
NEW ENGLAND 7 
See 2) | 0 21 19 12 0 0 0 0 0 1 
New Hampshire. ---- 1| 2 1 7 9 7 0 0 0 0 0 0 
Siar 0} 0) 0 6 8 3 0 0 0 0 0 0 
Massachusetts. _ -- - - ‘. 8) 8) 3 107; —- 140 140 0 0 0 2 3 - 
Rhode Island---_----- 0 3 0 7| 9 4 0 0 0 0 1 0 
Connecticut... __..--- 8 5 0 23) 30 30 0 0 0 0 1 i 
MIDDLE ATLANTIC 
New York...._...-.- 145) 16} 16, «185; Ss 213] —s«178 0 0 0 8 3 8 
New Jersey __--.---- ; 17 3 4 43 48 62 0 0 0 2) 2 3 
Pennsylvania_-_...-.-_- 34 4 8 161 183 166 0} 0 0 3) 2 8 
EAST NORTH CENTRAL | 
See ee 31 2 9} 226/ 290] 227 0| 0 0 4 2 6 
Indiana... _...-..__- 5 1 2 62 72 51 0| 1 1 1 1 2 
TSHR 23} 23] 20 128 127 186 0 0 0 4 1 2 
Michigan 2____..__.._- 24 7 ll 144 118 118 2 1 1 0 2 3 
Wisconsin... _..__- a 7 8 5 7 152 125 1 0 0 0 1 1 
WEST NORTH CENTRAL | 
Minnesota_.........-- 12 7 7 46 84 68 0 0 0 0 0 0 
NSIT 6 ‘ 2 40 61 55 0 1 1 2 0 0 
Mepeeri_............. 13 2 2 31 46 48 0 0 0 3 2 5 
North. Dakota__--____-- 0 1 0 9 14 12 0 0 1 0 0 0 ‘ 
South Dakota_--_-___-. 0 1 1 19 19 19 0 1 1 0 0 0 ) 
Nebraska... -__- giheae 1 3 4 5 23 15 0 0 0 0 0 0 
Kansas... -- gee eee 4 8 4 93 80 60 0 2 1 2 1 1 
SOUTH ATLANTIC 
Delaware.________- ‘ 22 (ol) lo 0 2 6 of of of of oo : 
Maryland ?__.______.. 16 0 1 58 54 44 0 0 0 0 1 4 I 
District of Columbia-- 0 0 0 20 9 10 0 0 0 1 0 0 \ 
eee 8 1 1 61 72 53 0 0 0 1 11 5 y 
West Virginia. __._. 4 1 2 80 70 70 0 0 0 3 0 3 N 
North Carolina... _- 18 1 1 106} 159 102 0 0 0 4 0 4 9 
South Carolina... ..... 1 2 1 18 11 17} oO} =O} 1 23 3 G 
ee, 3 0 0 37 30 30 0 0 0 0 9 7 F 
I cist cnteascinnts.. 4 1 1 8 13 7 0 0 0 1 6 3 
EAST SOUTH CENTRAL : 
Kentucky_..........- 9 6k lst a8 ea ae ee ee = 
Tennessee... .......-. 2 60 6} 8} 59) Oo} a a 1 a 
BIT... cnncane-sco 0 0 0 29 27 39 0 0 0 1 0 3 M 
Mississippi ?_________- 2 0 0 20 14 14 0 0 0 2 3 1 ; 
WEST SOUTH CENTRAL : be 
Arkansas..............| | of 2 30) sf am} of of of a3} a 9 a 
Louisiana............-- 2 3 24 8 s§ of Of OF 4 YW 4 Ob 
Oklahoma...._-______- 0 12 1 21 55 23 0 0 1 3 7 7 T 
. —  aRianpapte 8} 12 8 95 48 37 0 1 1] 13 9 9 . 
MOUNTAIN 
Montana............ | of oF un 3 ww of of eo of ff 1 Ls 
line ccna insisates 0 0 0 40 16 13 0 0 0 0 0 0 W. 
Wyoming..-..-..-...-- 0 0 0 5 6 5 0 0 0 0 0 0 Co 
ae 0 8 2 28 27 27 1 0 1 0 2 2 No 
New Mexico......._._. 1 2 1 16 3 3; oF OF oO F WF 2 An 
| ES 0 1 0 7 27 2 0 0 0 1 0 1 Tha 
| Spee 15 4 9 29 6 0 0 0 0 0 1 Ne 
aac 0 0 0 1 2 1 0 0 0 0 0 0 i 
PACIFIC 
Washington. _......... 9} 15) 3} 42) 100 «639 of of of 2 4 wa 
Oregon................. 2, 18) 0d i | Call 
SRG 17} 59 9 163 148, 134 0 0 0 5 2 3 
, ee 451} 259/259) 2,474) 2,860] 2,556) 4) 7 8 95) 83, 159 — 
44 weeks. __-....--....- 17, 888/11, 379| 8, 170162, 990/116, 334/116, 334 340’ 655 1,252) 4,883) 4, 910) 7, 578 -~ 
2 Period ended earlier than Saturday. 44 V 
5 Including paratyphoid fever cases reported separately as follows: Massachusetts, 2; New York, 2; New 44 


ersey, 2; Kentucky, 3; Arkansas, 1; Texas, 1; Arizona, 1; California, 1. 
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m State health officers for the week ended November 
onding week of 1943 and 5-year median—Con. 













































































Whooping cough Week ended Nov. 4, 1944 
Week 
Dysentery " 
Division and State ended Me- . dl ney Ty- 
dian, | An- itis | L€P-| spot- | Tuls- shane 
Nov. | Nov.| 1939- |thrax] 4 me-|Bacil-|_U®- | infec-| "SY Ae remia| Por 
4, 6, 43 bic | lar speci-\tious fever 
1944 | 1943 Y | fied 
NEW ENGLAND 
0 ae ae 17 33 27 0 0 0 0 0 0 0 0 0 
New Hampshire. - ----- 0 3 3 0 0 0 0 0 0 0 0 0 
CR RES 47 29 22 0 0 0 0 0 0 0 0 0 
Massachusetts- -------- 95 98 168 0 0 3 0 0 0 0 0 0 
Rhode Island-_--------- 35 35 24 0 0 0 0 0 0 0 0 0 
Connecticut.......-.--- 76 65 80 0 0 11 0 0 0 0 0 0 
MIDDLE ATLANTIC 

kee 168 254 405 0 3 75 0 0 0 1 0 0 
ee 77 81 129 0 20 0 0 0 0 0 0 0 
Pennsylvania---------- 104 167 330 1 1 0 0 0 0 1 0 0 

EAST NORTH CENTRAL 
Ne oii a 138 116 124 0 0 3 0 0 0 1 1 0 
ES 1 28 26 0 0 0 0 1 0 0 0 0 
ae 50 130 172 0 8 0 0 2 0 0 2 0 
| Se 49 122 155 0 1 4 0 0 0 0 0 0 
TR oc nsuonnd 7 193) 174 0 0 0 0 0 0 0 0 0 

WEST NORTH CENTRAL 
Minnessta......-..--..- 42 53 53 0 3 0 0 1 0 0 0 0 
3 35 20 0 0 0 0 1 0 0 0 0 
” 2 19 13 13 0 0 0 1 0 0 0 0 0 
North Dakota... ....-- 10 6 15 0 0 0 0 0 0 0 0 0 
South Dakota_-.. = 6 5 6 0 0 0 0 0 0 0 0 0 
OO eS 12 13 6 0 0 0 0 0 0 0 0 0 
ST = 21 35 35 0 0 0 0 0 0 0 0 0 

SOUTH ATLANTIC 

Se 2 4 7 0 0 0 0 0 0 0 0 0 
Maryland 3._.........- 64 34 34 0 0 0 6 0 0 0 0 0 
District of Columbia -- 6 6 11 0 0 0 0 0 0 0 0 0 
OS are 20; +101 61 0 0 0 74 0 0 0 0 0 
West Virginia-__...---- 14 16 16 0 0 0 0 0 0 0 1 0 
North Carolina... ---- 57 184 103 0 0 0 0 0 0 0 0 2 
South Carolina. -.-.--.-.-- 59 51 37 0 0 4 0 0 0 0 0 10 
ee 6 11 16 0 1 1 0 0 0 0 0 25 
ESS 28 27 12 0 1 1 1 0 0 0 0 14 

EAST SOUTH CENTRAL 
EE ene 15 63 64 0 0 0 0 0 0 0 2 0 
eee 11 29 29 0 0 0 1 0 0 0 1 0 
a 15 0 19 0 1 0 0 0 0 0 a 
Mississippi ?..........-.|-.-----]------]------- 0 0 0 0 0 0 0 0 s 

WEST SOUTH CENTRAL 
Arkansas ee mee 32 13 17 0 1 ll 0 0 0 0 0 0 
se 0 2 6 0 0 0 0 0 0 0 0 7 
0 Seas 2 1 1 0 0 0 10 1 0 0 0 0 
_ > eras 134 44 77 0 17 655 9 0 0 0 0 47 

MOUNTAIN 
ee 44 12 7 0 0 0 0 0 v 0 0 0 
5 8 6 0 0 0 0 0 0 0 0 0 
2 10 8 0 0 0 0 0 0 0 0 0 
2 40 31 0 0 0 0 0 0 0 0 0 
0 0 8 0 1 0 0 0 0 0 0 0 
3 ll 8 0 0 0 22 0 0 0 0 0 
12} 12 20 0 0 0 0 0 0 0 0! 0 
0 2 0 0 0 0 0 0 0 0 0 0 
PACIFIC 

Washington.......---- 15| 63 53 0 0 0 0 0 0 0 0} 0 
Oregon a i a 9 40 16 0 0 0) 0 0 0 0 0) 0 
CE cctaccadanen 94 81 185 0 2 22) 0 0 0 0 0 0 
re 1, 694| 2,379) 2, 804 i| 60} 790|__—«124 6| 0 3) 6|__—«34 
Same Week 1943------- i cnetedivariiage 2) 20) 255) 82) 5 0| 2 COT|s«i128 
Same Week 1942.......| 2, 804|....--|------- 1 16} 207 58 18 2) 4 4, 100 
44 Weeks 1944.___.____- ll = Bee 38] 1, 584/20, 540) 7,747); 570 27} 447| 478) 4,426 
44 Weeks 1943_____.__-- fa eae 58| 1,808)14, 237| 6,756) 597 24| 427) «= 706) 3,716 
44 Weeks 1942.______._- 162, 631/...... 4152,531 71} 1, 048/11, 009! 6,023 500 42 4449 748 $2,463 

















2 Period ended earlier than Saturday. 


4 5-year median 1939-43. 
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WEEKLY REPORTS FROM CITIES 


City reports for week ended October 28, 1944 


This table lists the reports from 89 cities of more than 10,000 population distributed throughout the United 
States, and represents a cross section of the current urban incidence of the diseases included in the table. 







































































‘ ‘ n n n mn 
» |, | Influenza fel Z| 3! # 2 5 | @ 
. =| z 3 
$ t = Z ¢|/ 8/8 | » | &8\8 
8 | Zé g/e° tl als] 8] gel 2 
Ss |3¢ 8 |ag| 4 = > as EE 
5 | ‘as » | oe 5 5, s s |z5/4 
a pel n 7) So = - - & ra) 3 = 
Ss a5 n — Da & 8 S = & = ac ° 
ei 22) 9/3] 2/88)2/2)8)2 | fale 
A le CiRmina ie ale | ol wo | eels 
NEW ENGLAND 
Maine: 
peveens............. 0 3 ae 0 0 1 3 0 2 0 0 1 
New Hampshire: 
| ae 0 i) ee 0 0 0 1 0 0 0 0 0 
Vermont: 
eee 0 |) 0 0 0 0 0 0 0 0 0 
Massachusetts: 
APSE, 0 ) = 0 86 4 10 6 37 0 0 7 
| eae 0 |) as 0 1 0 1 0 2 0) 0 0 
Springfield..........-- 0 | ae 0 0 1 0 0 3 0 0 0 
. aaa 0 Piscecs 0 1 0 13 0 ll 0 0 4 
Rhode Island: 
Providence... ......-- 0 0 1 0 1 1 4 1 7 0 0 2 
Connecticut: 
Bridgeport. _..-.-.--.-- 0 |) 0 0 0 1 0 0 0 0 2 
Hartford_---_--- SES 0 i) eS 0 0 1 2 0 1 0 0 4 
New Haven-.--.....-- 0 , = 0 0 0 1 2 5 0 0 10 
MIDDLE ATLANTIC 
New York: 
EE een 1 0 0 1 1 0 s 1 3 0 0 0 
>}, =a ll 1 4 2 7 14 54 77 72 0 3 95 
Rochester............. 0 0 ; 0 ll 0 0 16 0 0 0 9 
A 0 | 0 0 0 2 2 1 0 0 2 
New Jersey: 
EE 0 | 0 0 1 1 0 0 0 0 0 
Cg | 0 | ee 0 1 0 5 1 7 0 0 4 
| eee 0 _} ee 0 0 C 0 6 1 0 0 0 
Pennsylvania: 
Philadelphia-.-__- eres 2 0 2 2 4 2 22 7 28 0 7 26 
SSeS SPE 1 0 1 1 1 2 10 Q 11 0 0 ll 
PSs 0 | eae 0 0 0 1 0 0 0 0 0 
EAST NORTH CENTRAL 
hio: 
Cleveland............. 0 0 1 0 1 4 3 1 33 0 0 18 
eee 1 ee 0 0 0 4 0 6 0 0 4 
Indiana: 
Fort Wayne-.-------- 0 = 0 0 0 2 0 2 0 0 0 
Indianapolis ---.--_-__- 0 ee 0 1 1 6 1 3 0 0 3 
South Bend__.._-.--_- 8 |) Ss 0 0 0 0 0 2 0 0 1 
Terre Haute--------- 0 je 0 0 0 3 0 0 0 0 1 
Illinois: 
a, Ee 0 0 3 0 4 8 18 12 42 0 2 26 
Springfield... -.__..- 0 O ficcmut 0 2 1 3 2 1 0 0 0 
Michigan: 
Detroit t......... 5 0 1 3 2 2 6 5 30 0 0 15 
EAS 0 i) == 0 1 0 0 0 3 0 0 0 
Grand Rapids- ------ 0 |, ee 0 0 0 0 0 4 0 0 0 
Wisconsin: 
Kenosha -_--_- ; 0 | es 0 0 0 0 0 0 0 0 9 
Milwaukee. -__-_-- 0 |) hee 0 4 1 3 0 12 0 0 3 
eaeees.........- # 0 ., = 0 1 0 0 0 ll 0 0 8 
eee 0 | ee 0 0 0 0 0 1 0 0 2 
WEST NORTH CENTRAL 
Minnesota: 
A 1 Wheaten 0 0 0 3 2 6 0 0 6 
Minneapolis ----- - - --- 12 ), 0 0 0 4 160 5 0 0 5 
_ ee 0 P irae 0 0 | 1 7 0 5 0 0 27 
Missouri: | 
Kansas City___.....-- | 0 0 |... 0 o; 2] 10 0} 6 0 0 f 
St. Joseph............| 0 2, SES 0 0; oO 0 0; 2 0 0 0 
St. Louis. 1 0! 5 1 i! 3 11 8! 4 0 0 ll 


See footnotes at end of table. 
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City reports for week ended October 28, 1944—Continued 








WEST NORTH CENTRAL— 
continued 


North Dakota: 


Kansas: 
Topeka. .-.------ "LR 
. . SnnpGss 


SOUTH ATLANTIC 


Delaware: 
Wilmington __--_..--- 
Maryland: 
RR eimcsinenen 
Cumberland. ---_-_---- 
Frederick _---.-..------ 
District of Columbia: 
Washington _._._._--- 
Virginia: 
Lynchburg - - --- ------ 
Richmond_----------- 
ES 
West Virginia: 
Charleston.__-.------- 
WE acnccccesce 
North Carolina: 
ESS 
Wilmington------.---- 
Winston-Salem ---_---- 
South Carolina: 


EAST SOUTH CENTRAL 


Tennessee: 


Shreveport..........-- 
Texas: 
San Antonio--_- 


MOUNTAIN 


Montana: 





| Diphtheria cases 


co coofolUCcOmlUC OK OOOHOWC oo wf CO 


saS>lC SO 


— 
= 


- oso 


La) 


— 
— 


—POn noe 


scooo 


3 





in- 


fectious, cases 


Encephalitis, 





See footnotes at end of table. 


Influenza 


Cases 
| Deaths 


coo c¢c S& 


to 
—- 


oo 








o oosco 


| Measles cases 
-—o fF & 


coc ww SCSOwW SOS 


ccoow Ow © 


csc eoco 





gococcus, cases 


| Meningitis, menin- 


coo co © 


co ooco 





Pneumonia deaths 


or 


to 


—rmrn 
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n on 
i] a], (ile 
g g 

2 be 3 =f a“ 

2 4 a> 

= So i" 

12] 8 issis 4 

8 2 = c= a 

2 = 5 8s 

3 | 8 ne | & 
0 0 0 0 0 
0 2 0 0 2 
0 7 0 0 2 
0 1 0 0 0 
3 0 0 0 0 
4 22 0 0 70 
0 0 0 0 0 
0 0 0 0 0 
6 14 0 0 6 
5 1 0 0 0 
1 15 0 0 4 
1 6 0 0 q 
0 4 0 0 0 
0 3 0 0 0 
0 1 0 0 1 
0 5 0 0 0 
0 4 0 0 3 
1 2 0 0 0 
2 6 0 0 3 
0 1 0 0 0 
0 0 0 0 0 
0 2 0 0 1 
1 13 0 0 i) 
0 6 0 0 2 
0 3 0 0 0 
0 1 0 0 0 
0 2 0 0 0 
1 10 0 5 0 
0 0 0 0 0 
0 4 0 0 5 
0 0 tf) 0 0 
1 6 0 4 0 
0 5 0 l 0 
0 1 0 1 0 
0 4 0 0 2 
0 1 0 0 3 
0 1 0 0 0 
1 0 0 0 0 
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City reports for week ended October 28, 1944——Continued 







































































. U n n UJ 
2 & 2 Influenza = g 3 H 5 E i = 
J a 
§ | 38/—] elk8l sila}. ! ¥les|® 
Se eof = © 8 | as % 
3 es) 3 422 8 | > a> wo 
s | 45 sei § 2 | 2 x |o= | a8 
2/S5/2/8/9¢/88)| § 5s |2/]s /4asisg 
= se - s 3 as Es = ro a es 
= |8 a £ sig'| 2 So § BE | mes 
a <3) Oo A ei = a ioe RD a |eol|e 
MOUNTAIN—Continued 
Colorado: 
0 eee ee 3 0 3 0 4 0 0 0 ) 0 0 0 
a. rs 0 _) ao 0 0 0 0 0 3 0 0 0 
Salt Lake City_....__. i) ae 0 1 0 1 0| 3 0} oOo 10 
PACIFIC 
~— 1 0 1 6 0 6 2 5 0 1 0 
Di nesaceckneowdoue 
Spokane. .--_--_--- asad 1 0 2 2 10 0 1 0 2 0 0 0 
e «pee sai 0 | 0 2 0 0 0 0 0 0 1 
alifornia: } 
Los Angeles........--- 11 0 4 1 9 2 8| 6 32; 0 0 s 
Sacramento--__.....-- 0 0 Lee oF 0 3 0 2 | 1 2 | 0 0 0 
San Francisco__--_--_- 0 See 1] 15] 1] 6{ 2] 9} of] oO 1 
NO a cicecssais 105! 4| 43| 23| 205| 6o| 335| 198| 587; 0| 2| 459 
Corresponding week, 1943., 84 |......| 76| 22] 585 |_.___. 345 |_...-- | 577 | 0 12| 662 
Average, 1939-43___....--- | a 320 | 3367 | inal REED ieconc= | 567 0 26 948 
| { | | 





1 Information has been received that the 29 cases of encephalitis reported in Detroit in recent months 
include post infectional (12), lymphocytic choriomeningitis (9), type undetermined (4), and infectious type 
(4), (including the St. Louis and equine types). A recent change in the State regulations groups all of the 
encephalitides and requires the reporting of all types. 

33-year average, 1941-43. 

3 5-year median, 1939-43. 

Dysentery, amebic.—Cases: New York, 1; Chicago, 2; Topeka, 1. 

Dysentery, bacillary.—Cases: New York, 24; Rochester, 8; Syracuse,7; Cleveland, 3; Chicago, 1; Detroit, 5; 
St. Louis, 2; Baltimore, 1; Atlanta, 1; Los Angeles, 4. 
Dysentery, unspecified.—Cases: Richmond, 1. 


Leprosy.—Cases: New York, 1. 
Typhus fever, endemic.—Cases: Charleston, S. C.,1; Savannah, 3; Tampa, 2; Nashville, 3; Birmingham, 2; 


Mobile, 6; New Orleans, 4; Dallas, 1; Houston, 5; San Antonio, 3. 


Rates (annual basis) per 100,000 population, by geographic groups, for the 89 cities 
in the preceding table (estimated population, 1943, 33,926,300) 






























































4 Influenza ° = g 
els s,| 2/218 ae. 
3s ° as £ £ r n = 3 
= 2 n n =S S £ a 
om = S$ e ah 3 E + 3 Lond a 
= > 4 o & 
Z| -€ eee} 2) S)/ 8] ¢ a| 3 
& | ay é/e}2/s] 8 |g8] 8 
eS imei « z z 2e| 8 = 2 oS] wo 
$ 3s Ss = 25 g 4 2 “ oe g 
s = = ad 8 -~ ° FS g ag a ise a 
z ay = 3 ioe =] ° oa 3/4 s 
S % g 3 = a = 2 r= = a 
& 1s 2 Bi sie s S § = 5 
A io) ) a a ce a Au n n a = 
-—— a (ey) RE. ER 
New England_........---- 0.0 0.0 2.6 0.0 233 | 20.9 | 94.1 | 23.5 178 0.0 0.0 78 
Middle Atlantic_-_-.._._-- 6.9 0.5 3.2 2.8 12 8.8 | 47.7 | 50.9 57 0.0 4.6 68 
East North Central__-_-_-_-- 9.0) 0.6 3.2 1.9 10 | 10.9 | 30.9 | 13.5 96.) 0.0 1.3 58 
West North Central -.__-- 31.8; 2.0] 9.9 2.0 16 | 11.9 | 75.6 | 39.8 76 0.0 0.0 117 
South Atlantic...._.....-- 27.8 | 0.0) 21.2 8.2 | 13.| 6.5 | 50.7 | 37.6 141 0.0 0.0 150 
East South Central. __---- 17.7 0.0 | 17.7) 11.8 24 5.9 |159. 4 5.9 136 0.0 0.0 65 
West South Central---._. 60.3 0.0 0.0 2.9 14 5.7 | 80.3 5.7 77 0.0 | 28.7 14 
eS 47.7 0.0 | 23.8 0.0 | 40 0.0 7.9 7.9 175 0.0 7.9 119 
I ic hiciaicinaihiainssaincionia’ 20.6 1.6 9.5 7.9 71 | 4.7 | 36.4 | 17.4 79 0.0 1.6 16 
NEE 16.2 0.6 | 6.6 | 3.5 | 32| 9.2 51.6 | 30.5 | 00 | 0.0 | 7 71 








' -—-|' oot oon eS ’ 
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PLAGUE INFECTION IN SAN BERNARDINO COUNTY, CALIF., AND 
TACOMA, WASH. 


Plague infection has been reported proved in a pool of 67 fleas from 
7 ground squirrels, C. fisheri, taken Oct. 10 from Green Valley, 8 miles 
west of Big Bear Lake, San Bernardino County, Calif., and in a pool 


of 50 fleas from 23 rats, R. norvegicus, collected Oct. 23 at the water- 
front, Tacoma, Wash. 











FOREIGN REPORTS 





CANADA 


Provinces— Communicable diseases—Week ended October 14, 1944.— 
During the week ended October 14, 1944, cases of certain communi- 
cable diseases were reported by the Dominion Bureau of Statistics of 
Canada as follows: 


























| 
Prince — New : ; | Sas- | British 
Disease Edward a Bruns- _ —_, —— katch- | Re ' Colum-| Total 
Island | °°"? | wick e a | ewan | MCT) bia 
Ee eee 33 81 77 | ~ 7 17 29 303 
Diphtheria ..._.........- 1 4 3 59 3 | 8 1 86 
Dysentery: 
ESS See eee See _ > ee eee Sot: REE 3 32 
Unspecified. _______-- Ti SPs Sie ee ) RERN RS ‘ st 2 
Encephalitis, infectious__.|.__._.__- at ALPE A BAR Ste 1 : re 1 2 
ES See ae Sees § i 3 | 5 14 
EE ES NA Sea repeat 4 1 | —? ite 3 8 
| A NTT 1 3| 100 46 12 | 19 1 24} 206 
Meningitis, meningococ 
ES a Ss 2 6 y Rees ‘ iY Ses Pa ll 
to eae 92 32 1 1 | 2 23 171 
SE ES, RS a 1 1 120 1 2 2 3 130 
0 SSS Se 15 20 135 83 14 3 29 26 326 
Tuberculosis (all forms) -.}_.....--- 6 1 165 52 5 Sara 31 21 283 
Typhoid and paraty- 
ea Rape Cees SPR 11 30 , ee 2 1 1 45 
"SS So DE ee 7) a Se. He 5 
Venereal diseases: 
Gonorrhea_ --_._....-- 2 28 24 76 115 42 26 32 68 413 
(“as SAE 1 7 13 87 96 14 10 9 22 259 
Whooping cough... -......|-.-.---.. Tegel 158 35 Q 31 21 276 




















! Includes 12 cases, delayed reports. 


JAMAICA 


Notifiable diseases—4 weeks ended October 21, 1944.—During the 
4 weeks ended October 21, 1944, cases of certain notifiable diseases 
were reported in Kingston, Jamaica, and in the island outside of 
Kingston, as follows: 




















| 
Disease Kingston > | Disease Kingston ee > 
i EE eee 4 14 || Puerperal fever...............|.------- 1 
Diphtheria --___-- est oat 1 2 || Tuberculosis---............--- 36 42 
Dysentery-...-_-- : e 33 17 || Typhoid fever.._......-...--- 13 76 
Legeeay......-- et a 2 3 
| 








(1538) 
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NEW ZEALAND 


Notifiable diseases—4 weeks ended October 7, 1944.—During the 
4 weeks ended October 7, 1944, certain notifiable diseases were reported 
in New Zealand as follows: 





| | 








Disease | Cases Deaths Disease | Cases | Deaths 
Cerebrospinal meningitis- -_____- 31 2. ae 8 |.. : 
a itinitinnecndows on : 75 4 | Scarlet fever. _- eshjubiede tie 674 1 
Dysentery, bacillary-__-- ~~ _- ? 6 — ) “ea aaeenadl Show a 
RT wl 24 | . SE SCE 3 
Lead poisoning_......._._-- ‘ibe 1 |- _.. || Tubereulosis (all forms) - ; 160 52 
ss ERS 64 | a, 060 “RRS as 
Ophthalmia neonatorum... -__- 1 | Series | Undulant fever..................- | see 

| 











WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER 


From medical officers of the Public Heaith Service, American consuls, International Office of Public 
Health, Pan American Sanitary Bureau, health section of the League of Nations, and other sources. The 
reports contained in the following tables must not be considered as complete or final as regards either the 
list of countries inciuded or the figures for the particular countries for which reports are given. 


CHOLERA 
(C indicates cases] 


Nore.—Since many of the figures in the following tables are from weekly reports, the accumulated totals 
are for approximate dates. 









































\January- | Septem- | October 1944—week ended— 
Place August er | 
1944 1944 | 7 | 14 21 | 28 
I | 
ASIA | 
Ge a ee ee Cc 6 eee eee ee eee area 
St SESSA I AERO CARE eH C | 156,192] 18,345 |_.._-_- eg fap eres 
Calcutta____- Cc 3, 39 
Chittagong _ _ _C 
Madras... C 36 1 | | 
Negapatam_____ - ceaul Lee 3 re 
Vizagapatam nigccsancdidtacdaaee | EARS SS a 
PLAGUE 
[C indicates cases; D, deaths; P, present] 
| | | | 
AFRICA | 
EE ee ee eT 2 | | een } ee Lear: 
Bechuanaland... ........-- ks SSE. ae 6 RE ae eee UE ee, Meta Fate: tc tae P 
ERLE PRE ReneS ges Cc 4 | as See ere Sceuaiieae 
Plague-infected rats. _-_.________------------- eee SG cs Rema aaae is 
British East Africa: | | 
AE Sth ee ere ee C | 6 5 el) RE? oe tae Be ade 
i ae Cc 5 Sa PETA? Set oli tt aes 
a a ee Cc 639 OF SSAA Seat | fA 
Port Said... ____- Cc 71 | Sees 1 ‘ 
=... se Cc 157 1 
French West Africa: Dakar Cc 308 164 19 15 | 
a a a 8 Cc _} SSP BaP OS fete 
ee aA EET ERS Te Cc 139 Th OUR aa ek + S ccdcamedil Samal 
RO a Cc SS ee a ea Seats 
ae ER ARRE GE RI ones 5 SEE Be C | 29 _ | =e Scdmanidinel FRR Bae 
i ES tl I een gree Cc 1 |p SETAE PB = | } eee 
Union of South Africa........-.-............ C 23 4 Fane! Meyaves: et ‘Seger 
ASIA | 
China: | | 
Chekiang Province... -.-................... ih thoes IPRS: SES eas ae 
RE ERR SETA TT Cc — AB see i tl PES Te ccwy, Sa 
Kiangsi Province........---..-.---------- c P OO Kee Ge Oi Meme 
a oe Sa Cc 7, 252 OY a A RS: Cpe 
OS ST BER rE, aS Cc gg RE ee aN a ee 
eS yr hae CARS RET Cc 20 | 24 | ~ 6 | > See 
Pg ae i Se eee Eotinedignal Rigieieetl 








See footnotes at end of table. 
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PLAGUE—Continued 
| 
January- | Septem- October 1944—week ended— 
Place August ber 
| 10 1944 7 4; 2 28 
| | 
EUROPE } } } 
PerGeee: DAB. gon. kccdnsanwiisdcnes Se eis C | 14 | ee 3 | _f ea ( 
| | | 
SOUTH AMERICA } 
Bolivia: | 
Chuquisaca Department.-_-..-.-.---------- C | 8 See, Coe — I 
Santa Cruz Department _-.---.-.-..---------- C | > t.. ¢ 
Tetmes CRTNON .. .. . ....0.-....-22-2 2s. 2 C | 1... 7 
TRE EERE Sey ee C | 94 |_- 
Ecuador: 
Chimborase Provines.............-....-- Cc 4 I 
ey POI. n . < sasewcnccnenccoessoccses Cc 4 4 ( 
Peru: k 
Ancash Department ---...-..-------------- Cc 57 |. a ie r 
Lambayeque Department_--.-.....------- Cc 1 |. (s Rear See : e E 
Libertad Department ..................... Cc 5 1 |} i eiuaae 
Lima Department----- PET rs Cc 17 3 
Phra Department..........-..........-.. Cc S48... B 
B 
OCEANIA | Cc 
C 
Hawaii Territory: E 
Hamakua District ..................-..... D ae P. 
Plague-infected rats ‘. . . ........-.-.-.-------- 549 _f Steet 
i \ V 








1 For the period Oct. 1-10, 1944. 

2 From the beginning of the outbreak in August 1944. 

3 Includes 1 death from pneumonic plague. 

453 fleas were also proved positive for plague on Mar. 7, 1944. 

6 Includes 12 plague-infected mice. Plague-infected tissue in a pool of 8 mice was also reported during 


August 1944. 









































SMALLPOX ul 
[C indicates cases; D, deaths; P, present} - 
€ 
— Br 
AFRICA Ee 
SELENE SS LET PO Cc TOA | See a Sa ee ; F 
a A a ae a Ree Cc ea . SS. er mae Go 
a are ieee RR Na Rees : Cc | 2 GER RARE Bet: ee M, 
eee ae 1, 385 ~] ieee SRMERE MeL! See M. 
British East Africa: ae M, 
2 cal csaw eee Cc 964 88 |) See eee, Ce Ni 
ombasa___ ~~ at “aE | * 
ES ETT | |) a See SS ee Sin 
eS EE C 3, 339 411 > are Omeee™ Su 
Cameroon (French) Cc 365 | ESE RE! es * To 
EEE ee Cc 85 | BRR TEA Bee I i 
hi cc ciebsaectan C 10, 804 2S Seager) manbtone antaa/ Lectte : 
French Equatorial Africa------..----- ------ .. 5 =e eee TOE HAR RIM 
REESE Ee RESET Cc 880 111 ee 2 |} Se PN Ars 
i i Ns cncdddacavondsienessnndn Cc 120 3) SSPE ee Se bee" Ce 
SE ipetictnbeticenepncessenvecshorieiatis C _ | eee Hes Rosey MCE: 367 Ch 
RE ARRIETA Cc _ < emee rsa RINE eI ind 
I ig oo cs pki asiwinrnemnnite Hog 414 14 | 5 CE: : Ind 
TTI ES SI: semaenen Cc | SE ese PES, ees aS. —_ 
Morocco (French) ........------------------- . 648 | ae Hee ae - Trac 
Mozambique. -------.------- ee aed agouti Cc > = aS) RE TSE, Sas * a, Pal 
IN ci neeinire LRT IE ESE 3, 519 (Cae SESS Oe Re HRs “ Syr. 
EEE REET NT Cc 554 DU Bis uineakunsactiachtugbonie Ea Tra 
es Ee ee MO ASASE}, Cc 184 | ees Me ee: so 
eT ee Cc | ees eee ee RE. L anpeda 
Sudan (Angjo-Egyptian) .._-.____- EIS SS D | erick HES ewew Se Belg 
NS eS ee C | 1,804 | } 134}. Bul, 
oe Re, «> CRS > DRE See Sa ae } Frat 
Union of South Africa. .__..._.....-....--. <a 353 Yeeros lassecsssa Dannie ; Ger 
} ree 
ASIA | Hun 
SE TS VE ECS ee ae ee Cc 29 | eee. See | iu Trish 
Se ee ee eet a | eee | RS, (got BE), Sow Italy 
China; Kunming (Yunnan Fu). -_------------ Cc |) BROS eee EES S cananel was Nett 
“See Se Sak eich .sacaghaaasen C | 224,040 “| | RE NR Po ; Nort 
IR ie Sao og oe asuttteleete C | 1, 557 Wincor SpRRN ree a Port 
Te er ere C | Tt ee ‘papetees ‘ppt eee a eee Run 
eee pcesa sc cenaall A Oe C | 32 6 | 3 | "Y RMS SOE Slov: 
SSS aS ae C | 162 | es Peer abies Feds e Spail 
0 Se eee, - . | eee Se IE BEER rm 
See footnotes at end of table. : 7 
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SMALLPOX—Continued em ee 
January- | Septem- October 1944—week ended— 
Place August r 
= | = 7 | “| 21 28 
EUROPE 
ot ele eae coaatinetediiomaal Cc 7 See Se. ee. See ee 
| ETRE REET See Ss fi 2 SSeS Le Oe Ss eee 
EE SIN... oncnewetudechudesseeesnoune Cc ) | as a Be eee Se 
ae ocala ana Matai Cc «= RE MS Se! Se ees 
TE ESS ee A Ene ren ee Cc 123 48  _ Se Sa 
OS Sere Cc 31 | ese es a Sa 
Sih sdcicbuitinesacanbubucucignhcoresnnbaeins Li | nee Cee es See eee 
Pe iaccndackctcesenustddeatinetesessentenen Cc | 2S PAE SN Cas eee 
NORTH AMERICA 
a e ) eee. Se ee ee! eee 
ene a a Cc S | Ree: SI Se ee 
a a aad eels eriien email Cc | eee eS EE ee 
| Se 6p ginseenhaneeesenssesecceene Cc > RS ee ae ee eee 
| eae | SE | eee: ae Gh Bee 
SOUTH AMERICA 

EE ae ae ee ey Pee eee Cc | i ee ee 

RSPR SR TS SES EES ee Cc 610 138 29 |) See: Sees 
i oe ed paaeinsiiaenaceaadael |) aa eee eee a 15 
he RET ie RS REO NRE ee Cc 341 19 3 3 | ee 
SI oc a se tesinleitnletaikahermibanhiinmet Cc | Se a as eee sl 
a a Na ae eee oe Cc _ ° ae RS “Se Lees Se ees 
a a Cc | EE A RS ES eee 

( Cc 314 | Se eee * 








! For the period Oct. 1-10, 1944. 
2 Includes 4 imported cases. 
3 Includes 1 case imported from the Middle East. 


TYPHUS FEVER 








ig [C indicates cases] 
AFRICA | 
Algeria... i ae ee 1, 120 4, SORE 18 eS sees 
Basutoland. ____- aaa a ee ee a Cc ee Seer a see VS eae 
Belgian Congo- RA ERE TS 16  , RRR SRDS Se Se 
British East Africa: Kenya... ; Cc 7 5 D Meblesingaed snkise iierbiabion 
EN Fe eS See nen ne see Cc 16, 727 | ae ER SEES ed 
French Gulass.. hacia aT ae = SAS ARE BAS EF 
French West Africa: Dakar. Cc 47 1 ‘ Res 
Gold Coast- mes by | Ct Pe eae Sree 
Morocco (French) -- peenmee ; a 2, 330 52 on 
Morocco (Spanish) _- ai o. | s 
Mozambique__ _------- sited deta a | ae 
Nigeria____-- ’ ‘ — e . ; as ER Se : ted 
Rhodesia, northern : ; > -C |) 2S See eR Gas 
Sierra Leone_. Cc | =e Ee SRR PC adele 
Sudan (Anglo- Egyptian) _. ee REE ATS 2 | Sea eee <5 mae 
(LES i aS Sa ee eoree ee 636 |) EEE OSS ase 
Union of South Africa_...........-.-- TT | See Pe Oe 
ASIA 
Arabia: Western Aden Protectorate_..__._.... C _, | a Deere Cees Pee Same 
a jane ) Re: Basis BAe ee SES RASA 
China: Kunming (Yunnan Fu)-.-._-.---.----- Cc 77 | Ss Oe See eee 
ABER ERIS 2a SRR RE ON als Sa Cc 6 | SS Ne Ree See 
Indochina... .__--- EE SE LORE PET Cc | Se Cara ae: Se ae ica 
| ea. See , aaa nibiemel Cc i | SS SS ee ae ae 
SS aS EN SS Cc |, CRESS BARES Meee WeeNNS ; eee 
Palestine-. esl se eee ernsiinsviviesnihas 442 23 12 1 | are 
Syria and 0S el EAE RII Pe Cc RS RS RS SSE! SORES 
ONIN oe ae ae | RS Oe Te: Re Sea 
EUROPE 

SE EE <2 2a ae eee Cc | SERS LE CREE SS SPER TE eee 
RE I A ET Ae TS Cc , | ae SNS as Se See 
Oe a ERR ae eae ese ees: Cc |) I ee SR RES OS Se 
0 EL SLES Oe AE Cc  ) SES ES PS ae ee 
EF EEA IEA TI A I HE 2 ae  } SO es eT SRA Seen 
TE TES Cc 3, 225 74 YT ee Ae af 
Irish Free State.............-.-- ioe ca ctiesand Cc | ee Bae ES eee enabes 
RR ater Re RRR Cc 7 | SER SE OEE. A 
RS RPS RET CES ES Cc | SSS) SRS SR DS ry 
RE TS EY ED ecseas a i eee eT) PE en, oe 
... + ee ee wea Cc 4 4 2 1 diindnee 
ES SEE EE, iF Cc | SES Ss! ee Sees Tee 
aaa eae ee Cc | eR BREE oo SS MR Se 
STR PA Re ET I se Cc | Reed pA ree eS 
y | ee eRe OP Cc 2, 286 of Pees SO TRS ee 
Pi olsnctd cinta sect Goaadceedetaacne Cc ft | ee! SS TGA RET PER 




















See footnotes at end of table. 
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TYPHUS FEVER—Coatinued 






































| 
January- | Septem- | October 1944—week ended— 
Place August i 
14 | 104 7| wl a 28 
NORTH AMERICA 3 
EE Oe psinteieigs ae 2 Se eae eee ame Oe aN 
Dominican —.. lad camel aa ae RR: GR RRS RL: eS 
EET ET SN TT! 1, 703 dE ERE SRE ps 
RRA ees / | EA SS ee 
Mexico-_-_.---- naeenaiicwsa ia a |) fas sae 
Panama Canal Zone.___...-_- a |, ESS EE BE 
Puerto Rico a. = 160 11 é 
Salvador-_-- pccleadlacauwetenwnad Cc 4 SSS ee GS Te 
Virgin Islands_- sanehakanhacweseee Cc 19 = LAS = Se See 
SOUTH AMERICA 
EE Se ee RL . Cc | a Se Mee ee ee 
Brazil_- EE Ay Cc | as SOEs RS Fe 
oe. -.... EPR, PLAS Ey Pn Pees a Cc 349 i, SS Ser CAS ES 
Cements. ............ SG AER SR REA me 278  . SPE SRNR: REE P: : 
se re ‘ae Cc 4 5 ) aa a 
Ecuador -_-_-- Cc 253 | AS A SOR. ee 
| eRe 4 Cc Ee ee, GUAR a des 
ee re ; Cc 72 | SS See Ge 
OCEANIA | | 
Australia_- C | 157 ‘a Oi. 
ewe Tereeery..........-. <2 C | 92 aia 6 | 5 | | 





1 For the period Oct. 1-10, 1944. 
- 2A report dated Mar. 30, 1944, states that an estimated 800 deaths from typhus fever have been reported 
in Western Aden Protectorate, "arabia. 

3 Cases of typhus fever listed ‘in this area are probably of endemic type. 


YELLOW FEVER 


[C indicates cases; D, deaths] 











| | 
AFRICA | | | 
Belgian Congo: | } 
| Ser Es D | Se Baa See: RR Se Alene 
ER crieveuknanech<iccksasenscdbaeaes ie 113 
Ee ss iladacacta nce D _]) PRSEES SRS PATE Ce’ be 
Leopoldville. i diate atte odmabaibu cerca, Se 1 de OEE: SE ee BTS 
ee, ene Gide. ................ca © Glekdeg eka aiale somensia D lnoevacestsacanade 
Gold Coast: ? | 
i es Ss Eurmeatcamnies Cc 3] 
RE ee Seer een ste ces Cc |) | SER ES ee, 
Peoeenerm Tersieeries... .............--..<e. Cc 1 
hE i $1 
ake TR aE Cc 4 | EES BEE SOR LE Ne 
ORE Ie I ae Cc _ sy SRR: REN GRE! Pees |. ol 
Beery (eet: Boeeem.......--.......--..<.. ee. *, |) SARs Ee RE aa SS 
Portugese Guinea: Port Bintam ______.______- C 3 ERAS ARRTEAY coryEete, Pilpeteee.. as 
} 
EUROPE | | 
Portugal: Lisbon.‘ 
SOUTH AMERICA 
Bolivia: 
OS ae ee Cc ) See: MSR EE SS 2 eee 
Santa Cruz Department._--_......._..__--- Cc | ee A as eS ee 
Brazil: | | 
Aare Tesrvitery............- ac scuiitannet D eles a ea: Ee: See 
Matto Grosso State.._....-...-._---.--_-- D ) AS Tar Sar —a Sa 
EE Sars D _) DSA ES ee ae ee 
Ce: | | 
ea D | See OR a Dates 6” A 
Caldes Depertment. OES fo ES REBSS! Gees Ciel ceastd a 
Cundinamarca Department_.___ es ae 1 }......--.- RSS eas RTS ee 
Santander Department. _-__- a Eee D _ SRS 2S@ee ieee Raat de Ss 
Venezuela: Tachira State-._...........-....-- OF Rekeqmnnes \ SRY eet | Semen 
| | | | 





1 Includes 11 suspected cases of yellow fever 
? During the week ended Sept. 30, 1944, 1 case of yellow fever was reported in Gold Coast, no location 


oe given. 


‘ According to information dated Jan. 21, 1944, it is reported that a vessel which called - the islands of 
Sao Tome and Cape Verde arrived at Lisbon, Portugal, with cases of yellow fever on 
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